abstraCt. The figure of Grigory Ivanovich von Langsdorff was largely neglected by the scientific literature of the 19th and 20th centuries. German-born von Langsdorff was consul of the Russian Empire in Rio de Janeiro. His activities in Brazil from 1813 to 1830 are here described, a time during which his house in Rio and his famous fazenda Mandiocca became the center of scientific activity and the point of attraction for European travellers and naturalists who flocked to Brazil after its frontiers were opened to foreigners in 1808 by King Joȃo VI of Portugal. Wilhelm Freyreiss, Friedrich Sellow, Maximilian zu Wied-Neuwied, Augustin de SaintHilaire, Carl Friedrich Philipp von Martius, Johann Baptist von Spix, Giuseppe Raddi, Johann Baptist Emanuel Pohl, and Ludwig Riedel are among those who explored Brazil impulsed by von Langsdorff and often under his patronage. Their journeys in Brazil culminated in von Langsdorff's ill-fated expedition to the interior of Brazil between 1822 and 1829, while the epilogue is marked by Langsdorff's return to Germany, in a state of insanity and no longer able to publish the results of his life-long scientific efforts.
After the Portuguese court moved to Rio de Janeiro in 1808, and Brazil opened its ports after centuries of isolation, the country became an El Dorado for European travellers and naturalists, especially since it would take until 1825 for the Spanish colonies to gain their independence and open their borders to foreigners.
Brazil's immense territory -8.5 million square kilometers -was, with exception of part of its coast, at that time mostly unexplored. This offered outstanding opportunities for the many scientists and adventurers who soon arrived. That an important number of them were Germans was largely a consequence of the impulse given to the scientific exploration of Brazil by a German-born naturalist, the Baron von Langsdorff, who had first set foot in Brazil in 1803, and afterwards made his home there from 1813 to 1830.
At the same time, the marriage of Dom Pedro, the eldest son of King Joȃo VI of Portugal, to Princess Maria Leopoldina of Austria in 1817, brought further notable scientists who travelled to Brazil under her patronage, namely the Italian Giuseppe Raddi, the Austrian Johann Pohl, and the Germans von Martius and von Spix.
Georg Heinrich von Langsdorff.
Better known by his Russian names, Grigory Ivanovich, Baron von Langsdorff (1774 -1852 (Fig. 1 ) was a GermanRussian naturalist and explorer as well as a Russian diplomat. A member and correspondent of the Russian Imperial Academy of Sciences and a respected physician, Langsdorff graduated in medicine and natural history from the German University of Göttingen.
In the first decade of the 19 th century, Langsdorff had already gained considerable experience as an explorer. He had become a Russian citizen and participated as naturalist and physician in the Russian scientific circumnavigation expedition of 1803 to 1805, under the command of Ivan Fedorovich Kruzenstern. The expedition sailed across the Atlantic spending several months (1803) (1804) in the southern Brazilian state of Santa Catarina, before continuing around Cape Horn and into the Pacific. This was Langsdorff's first contact with tropical America. He left the expedition when it arrived at the peninsula of Kamchatka and set off to explore the Aleutian, Kodiak and Sitka islands. He then sailed from San LANKESTERIANA Francisco to Siberia and travelled overland to Saint Petersburg, arriving in 1808.
After being nominated consul general of the Russian Empire in Brazil, Langsdorff arrived in Rio de Janeiro in 1813. He would live in Brazil until 1830. His house soon became the center of scientific activity in and around Rio de Janeiro. Langsdorff hosted and entertained, and quite often sponsored, foreign naturalists and scientists. Among them were such prestigious names as Georg Wilhelm Freyreiss (who had travelled to Rio employed as his "aidenaturaliste"), Friedrich Sellow, Prince Maximilian Alexander Philipp zu Wied-Neuwied, William Swainson, Augustin Saint-Hilaire, Frei Leandro de Sacramento (who named the new genus Langsdorfia in the Rutaceae in the baron's honor), Ludwig Riedel, and Maria Graham Callcott.
In 1816 Langsdorff acquired his famous country retreat, Fazenda Mandiocca, in the vicinity of Porto Estrela (today part of the municipality of Magé, Rio de Janeiro) (Fig. 2) . Here he developed a farm and turned his house and property into a cultural and scientific nucleus by creating a museum of natural history, a botanical garden and a vast library. According to Kommisarov, one of Langsdorff's biographers, Mandiocca "had a large main house, other houses which were let to travellers, many other dependencies, a coffee plantation with some 30-40,000 plants, and 
hundreds of slaves, giving the impression of a typical Brasilian fazenda of its days. The marvellous botanical garden, a library containing selected works in all fields of science and its multiple scientific collections made of Mandiocca the scientific center of Rio de Janeiro, a place frequently visited by foreign travellers. There one could find representatives of the intellectuality of the capital, intermingled with local artists and Russian seamen. It was, undoubtedly, the center of culture of Brazil in the old days" (Kommisarov 1994).
On more than one occasion, the fazenda received a Royal visit from Dom Pedro and Dona Maria Leopoldina. It is said that it was Langsdorff's enthusiastic collaboration with the scientific interests of the Austrian Archduchess that laid the foundations for many of the natural history expeditions of their time, including those of Carl Friedrich Philipp von Martius, Johann Baptist von Spix, Giuseppe Raddi, and Johann Baptist Emanuel Pohl. These expeditions produced some brilliant results, such as von Martius' Flora Brasiliensis, published between 1840 and 1906 . Langsdorff himself undertook numerous excursions around Rio de Janeiro and, more importantly, in the Province of Minas Gerais during the years between 1813 and 1821, sending many of his botanical and zoological collections to Saint Petersburg. He was untiring, absolutely indifferent to all difficulties and expected the same from all others. Saint-Hilaire, who collected with him during this period, although a much younger man, complained about not being able to keep up with Langsdorff's pace. A much larger portion of Brazil's immense territory was explored during Langsdorff's time than during the previous three centuries. The scientific results were exceptional, and Langsdorff's role has been, even up to the present, largely underestimated.
Georg Wilhelm Freyreiss. Born in Frankfurt, the son of a shoemaker, Georg Wilhelm Freyreiss (1789-1825) showed an early interest in natural history. This brought him into contact with the respected ornithologist Meyer in Offenbach, who recommended him to Langsdorff in Saint Petersburg. Freyreiss travelled to Russia, and in 1812 left with von Langsdorff for Rio de Janeiro. However, due to stormy weather the journey was interrupted, and they were obliged to winter in Sweden. Freyreiss took advantage of the opportunity to visit Stockholm and Uppsala, where he made the acquaintance of the eminent botanists Olof Peter Swartz and Carl Peter Thunberg, who furnished Freyreiss with letters of recommendation to Lorentz Westin, the Swedish Consul in Rio. Once in Rio, Freyreiss soon had personal differences with Langsdorff. This led him to take a position with Westin, representing the interests of the Royal Academy of Sciences in Stockholm in collecting material for the herbaria of Stockholm and Uppsala. In July 1814 Freyreiss went to Minas Gerais, taking part in a trip organized by Baron Wilhelm von Eschwege, then director of the mining companies of Brazil and one of the most learned students of Brazilian natural resources (Rodrigues de Moraes, 2014: 123 Only a few specimens of Orchidaceae are known among Freyreiss' collections, all collected during his expedition to Minas Gerais, and described as new to science by Swedish botanist Carl Peter Thunberg in his Plantarum Brasiliensum (1817-1821). These are Cattleya crispata (Thunb.) Van den Berg (Fig.  3) , Epidendrum dendrobioides Thunb. (Fig. 4) Maximilian amassed a wealth of information about native tribes, particularly the Puris and Botocudos, which is considered his most important contribution to human knowledge (Moraes, 2009: 19) (Fig. 7-8) .
The rich botanical material collected by the Prince and by Sellow and Freyreiss is the best testimonial to the many hours they devoted to gathering plants, but of equal importance are Wied's citations and descriptions of many species in his works Reise nach Brasilien in 1815 bis 1817 (= Journey to Brazil in 1815 to 1817) (1820-21) and the already mentioned Beitrag zur Flora Brasiliens (1823-25), published after his return to Europe. His writings contain beautiful descriptions and illustrations of the Brazilian forests, their flora and fauna (Fig. 9) .
Until his death, in 1867, Maximilian was an active member of the Leopoldina Academy. His merit has been fully acknowledged. Many learned societies elected him a member, and besides the already named orchids, a beautiful creeper from the primeval forests of Brazil was named Neowedia after him by Heinrich Schrader.
Among the orchid collections, Lindley, in his Folia Orchidaceae, mentions Zygostastes cornuta Lindl. (Fig. 10) Unfortunately, and perhaps surprisingly, the family Orchidaceae is not mentioned in these works.
For his work, he was appointed to the Prussian Academy of Sciences, the French Academy, the Linnean Society, the Academy of Sciences in Lisbon, The Historic and Geographic Institute in Rio de Janeiro, and the Medical Society of Rio de Janeiro.
Saint-Hilaire died in Orléans on September 30 th 1853. Dozens of specimens of Orchidaceae can be found amongst Saint-Hilaire's botanical collections, most of them at the Martius Herbarium in Meise (Belgium) and at the National History Museum in Paris. It must be said at this point that although the author does not intend to enumerate each and all orchid specimens collected by every one of the collectors and botanists mentioned in this work, an exception is made here with Saint-Hilaire only to give proof of his enormous contribution to the orchidology of Brazil, Paraguay and Uruguay in a period of barely six years. The total Other orchid collections by Saint-Hilaire which were unknown to botany at that time were Campylocentrum densiflorum ( Fig. 13) and Stelis rodriguesii, both described by Cogniaux.
Stenorrhynchos hilarianum Cogn. (Fig. 14) , an orchid species which was new to science, was dedicated to Saint-Hilaire. Swainson's orchids: the genus Cattleya. Swainson was not a prolific collector, but he was a very selective one. Only a few orchids can be found among Swanson's specimens: Oncidium barbatum Lindl., Catasetum hookeri Lindl., and Cattleya labiata Lindl. But it would be the latter that brought Swainson fame, as he had collected the plant that would be the type for one of the most popular orchid genera of all times ( Fig. 16-17) . A first plant of this genus had been published in Loddiges' Botanical Cabinet (plate 337), where it was illustrated and described as Epidendrum violaceum in 1819 (Fig. 18 ) (Dr. William Hooker had already bloomed an allied species in his greenhouse in 1818.) The plant had been collected by Swainson in the Organ Mountains, some 100 kilometers north of Rio de Janeiro (other sources say in Pernambuco, about 1,600 kilometers north-east from Rio). Either Hooker or Cattley forwarded the flowering plant to John Lindley, who described it as Cattleya labiata in LANKESTERIANA Coincidentally, the draftsman accompanying Freycinet on the Uranie was Adrien-Aimé Taunay, who seven years later would be chosen by Langsdorff to be part of his own expedition to the interior of Brazil, from which the young French artist would never return.
William
The Austrian-German Expedition to Brazil. On May 13th 1817, in the Imperial Chapel of the Palace of Vienna, a marriage took place. Archduchess Caroline Josepha Leopoldina Franziska Ferdinanda of Austria (better known as Maria Leopoldina of Austria) (1797-1826) (Fig. 19) , daughter of Francis I, Emperor of Austria, married Dom Pedro of Braganza (1798-1834), Crown Prince of the United Kingdom of Portugal, Algarve and Brazil, later Pedro I of Brazil and for a short period of time King Pedro IV of Portugal (Fig. 20) .
The wedding had, however, one peculiarity: it was celebrated per procuram (by proxy). The bridegroom was 10,000 kilometers away in tropical Rio de Janeiro and was represented at the ceremony by Maria Leopoldina's uncle, Archduke Charles.
Among the 2,000 guests was Maximilian I Joseph, King of Bavaria, whose sympathy with France and the ideas of enlightenment were made manifest when he succeeded to the throne. He was deeply under the influence of Count Max Josef von Montgelas, one of the most ardent promoters of French ideas in Germany, who had acted for a time as his private secretary. Since the end of 1815, Maximilian had planned a scientific expedition to South America and chosen as its leaders Karl Friedrich Philipp von Martius (1794-1868) (Fig. 21) , a Ph. D. in Botany from the University of Erlangen, and Johann Baptist Ritter von Spix (1781-1826) (Fig. 22) , a prominent zoologist. It was originally intended that the expedition would visit Buenos Aires and continue from there to Chile and Quito, returning to Europe via Caracas or Mexico. But financial difficulties obliged Maximilian to defer the execution of this project. It must have come, therefore, as quite a surprise to Maximillian, when he received an invitation to the wedding at the end of 1816, to learn that the Austrian Imperial Court had resolved to send some scientists to Brazil in the suite of the august bride. The surprise was compounded by the fact that, as Maximillian knew, the Austrian Emperor was opposed to ¨Enlightenment¨ and very well known for his ultra-conservative ideas. Notwithstanding, the golden opportunity was taken and arrangements were made for von Martius and von Spix to accompany the Austrian Expedition to Brazil.
In February 1817 the two German scientists set out for Vienna, where they met the scientists chosen by the Austrian Government to direct the expedition and who would be their fellow travellers. Among them were Professor Johann Christian Mikan from Prague (Botany and Entomology), Johann Baptist Emanuel Pohl (Mineralogy and Botany), Johann Natterer (Zoology) and the gardener Heinrich Wilhelm Schott. An important chronicler of the expedition would be the well-known landscape painter Thomas Ender, from whom we have a spectacular record of the journey, particularly the surroundings of Rio de Janeiro.
Giuseppe Raddi, Italian botanist, was sent by the Grand Duke of Tuscany to accompany the expedition. Together with Johann Buchberger (botanical illustrator) and several assistants, the group comprised a total of 14 travellers.
From Vienna, part of the expedition set out for Trieste (von Spix, von Martius, Mikan and Ender), sailing on April 10th 1817 aboard two frigates, the Austria and the Augusta. They sailed by way of Gibraltar, where The wedding of Maria Leopoldina had become the pretext for one of the major scientific adventures of the 19th century, during which the expedition would travel over more than ten thousand kilometers through the interior of Brazil, discovering indigenous tribes, classifying unknown species of animals and plants, tracing maps and describing minerals. King Joȃo could be happy: his daughter-in-law not only brought prestige to his dynasty, but also the culture of Europe to the very heart of South America (Moro 2012: 53) .
For the first weeks in Rio de Janeiro, the members of the expedition spent their time becoming acquainted with the city and the local population, and making contacts with Brazilian and resident European scientists. Again, Langsdorff was at the center of all the action. 1824: 159-160) . Von Langsdorff's role at that time can perhaps best be compared to that of George Ure Skinner in Guatemala some decades later, who in a similar way was the host to a large number of naturalists visiting the newly independent republics of Central America. At the Russian Consul's invitation, after having explored the neighbourhood of Rio de Janeiro, the expedition travelled to von Langsdorff's hacienda, to the north of the capital. They sailed along the coast to Porto Estrela and went from there overland to Fazenda Mandiocca, where von Langsdorff had built his house (Fig. 23 ).
The Germans: Carl Friedrich Phillip von Martius and Johann Baptist Ritter von Spix. After a few days at Mandiocca, Carl Friedrich Philipp von Martius and Johann Baptist Ritter von Spix returned to Rio, hoping to meet Maria Leopoldina's squadron and with it the rest of the naturalists. When eventually the rest of the expedition arrived, the Germans learned that the Austrian Government had decided to divide the exploration efforts into several smaller parties, which delayed things even further. Also, von Martius received a direct order from Munich not to prolong his journey over the term of two years. The whole party being present and taking into account the new directives, permission was asked for and received from the Brazilian Government. On December 8 th a small group comprising von Spix, von Martius, the already mentioned director of mines Baron Wilhelm von Eschwege, Thomas Ender, and a Mr. Dürming (German Consul at Antwerp, who had arrived in Rio a few weeks earlier) left Rio on the road to Sȃo Paulo. On 1 st May 1818, after Dürming was forced to return to Rio in the company of Ender due to a broken leg, the remaining trio of travellers left for Diamantina, Minas Novas and then Montes Claros. Early in January 1819 they were in Minas Gerais, and continued across the Rio San Francisco (Fig. 24) . Martius and von Spix would then explore a large part of Brazil over the next two and a half years, until they arrivedin Belém in But let us follow the journey in detail. From May 1818 the two Germans headed north-northeast to Carinhanha and as far as the Serra Geral, before returning to Carinhanha and travelling on to Salvador, where they arrived at the end of the year.
In February 1819 the party travelled to Piaui, Oeiras, where they arrived on May 3rd, and then moved on to São Gonçalo do Amarante (15th May), where Martius became seriously ill. By this time Spix had contracted the schistosomiasis from which he eventually died seven years later. In June 1819 they were in Maranhão to replenish funds and supplies. They sailed down the Rio Itapicuru to São Luis, leaving on July 20th and collecting specimens at several places en route to Belém. They left Belém on August 21st for a voyage up the Tocantins to Breves, passing through Gurupá, Porto de Moz on the Rio Xingu, and Santarém, arriving at the mouth of the Rio Negro on October 22nd and finally at Tefé on November 26th.
In Tefé the two friends split up, Spix left for Solimões and visited Tabatinga before returning to Manaus in February 1820. Martius sailed from Tefé up the Rio Japorá, returning to Manaus in March, where they reunited. Soon they were again in Belém, and at the end of 1820 they were back in their hometown of Munich, where von Martius was received with honor. He was made a member of the Royal Bavarian Academy and second conservator of the Botanic Garden of Munich.
Among von Martius' many orchid collections we find: at the herbarium in Paris so-called Reiseatlas of illustrations, depicting objects of natural history, landscapes and scenes of daily life in Brazil (Fig. 28, A-B) . This work gives a detailed account, not only of the expedition itself, but of the political, social and economic status of Brazil during those years. It is particularly useful in understanding the transition between the colonial period and the independence that would follow the proclamation of the Empire of Brazil under Dom Pedro I in 1822.
The Reiseatlas is a treasure-chest of vivid images of the Brazilian landscape, its exuberant nature and its melting pot of races and cultures, which has imposed its mark on Brazilian society up to the present. Sadly, von Spix died during the preparation of the second volume, but von Martius finished its publication using in part von Spix's notes. But undoubtedly, von Martius' publication of his Flora Brasiliensis was the most important achievement of the Bavarian expedition to Brazil. Publication began in 1840 as a joint effort by von Martius and Stefan Endlicher. It was completed in 1906, comprising a total of 10,376 pages in 130 fascicles, distributed in 40 parts and 15 volumes, describing and illustrating 22,767 species of Brazilian plants. Von Martius completed 46 of the 130 fascicles before his death in 1868, the work being continued by August Wilhelm Eichler and Ignatz Urban as main author-editors. The last volume to be published (numbered volume III, parts IV, V and VI) was the treatment of the Orchidaceae (1893-1906), prepared by Alfred Cogniaux. We will read about this work in a later part of this study.
Johann Baptist Emanuel Pohl and Giuseppe Raddi
Johann Christian Mikan (1769-1844), a professor for Zoology and Botany at the University of Prague, had been chosen as the main botanist for the expedition. Unfortunately, after less than a year, in June 1818, and having made important collections (no orchids however!) in the province of Rio de Janeiro, Mikan was ordered to return to Vienna and to accompany those collections to a special museum that had been established to house the products of the Brazilian expedition. In Mikan's company the botanical illustrator Johann Buchberger, (Fig. 29) , previously in charge of mineralogy, was put in charge of all botanical aspects of the expedition. In this post he would explore the interior of Brazil, especially the Provinces of Minas Gerais, Goias, Bahia and the province of Rio de Janeiro as far as the District of Ilha Grande. Pohl was born in Politz, in north-western Bohemia in the present day Czech Republic. He studied in Prague and graduated as Doctor of Medicine in 1808. He soon gained a reputation in several branches of natural history and was thus selected as one of the scientists to accompany Archduchess Maria Leopoldina to Brazil, on the occasion of her marriage to Dom Pedro I in 1817.
During the last months of 1817 and early 1818, Pohl explored the province of Rio de Janeiro as far as Villa de Ilha Grande. But once he took over Mikan's position, he started on his long journey, beginning in September 1818 from -as one could have guessedLangsdorff's Fazenda Mandiocca. From Mandiocca he travelled for fifteen months in a westerly direction to the village of Villa Bõa, the capital of the province of Goias, where he took canoes down the River Maranhȃo (Fig. 30) . He travelled along the border of the provinces of Goias and present-day Tocantins, returned to Villa Bõa and then went northeast through Minas Gerais towards Bahia until September 1820, navigating the River Jequitinhonha. The impassable falls of Salto Grande made him turn back before reaching the mouth of the river. In December 1820 he reached Villa Rica in Minas Gerais, where he visited his friend Baron von Eschwege. He then passed again through Mandiocca in February 1821 (Langsdorff was at that time in Europe) and arrived finally in Rio on 28th February 1821. At the end of that year he was back in Vienna, his health weakened by the severe conditions of his journeys. Pohl's botanical collections -over 4,000 specimens of Brazilian plants-were housed with the rest of the expedition's collections in the Brazil Museum of Vienna. These collections included two live 'human specimens' of Botocudo tribespeople. The woman died soon after arriving; the man was eventually returned to his homeland. After his return to Europe, Pohl was appointed as a curator at the Vienna Natural History Museum and the Brazil Museum of Vienna, positions he would hold until his death.
In 1832 Johann Baptist Pohl published the first volume of his travel journal, Reise im Innern von Brasilien (= Journey through the interior of Brazil).
A small Atlas with three illustrations of Brazilian landscapes was part of this first volume (Fig. 31) (Pohl, 1832: 416-417) . Amongst Pohl's botanical collections we find the following orchid specimens: Cranichis scripta (Fig. 33 ) to him.
Giuseppe Raddi (1770-1829) (Fig. 34) was born in Florence, Italy, into a modest family. An early interest in botany led him to move from an apprenticeship as a druggist in his hometown to a position as an assistant to Professor Ottavio Targione Tozzetti, at the Spedale Santa Maria Nuova, and later at the Botanical Garden in Pisa. Subsequently, he received a proposal to become an assistant to the renowned physician and botanist Attilio Zuccagni, director of the Museum of Natural History in Florence. He worked for over ten years at the Museum, with an interlude during the French invasion, and in 1817 was invited to take part in the Austrian Expedition to Brazil.
He sailed in the company of the Archduchess Maria Leopoldina, arriving in Rio de Janeiro in November 1817, and immediately began botanical collections, mainly in the Rio de Janeiro area, including Serra d'Estrela and Serra dos Orgaos. He collected together with Langsdorff, and it is said that he made excursions with Charles Gaudichaud-Beaupré during the latter's short stay in Rio in December 1817-January 1818 (Baldini & Guglielmone, 2012) , although no specimens by Gaudichaud have been recorded from that period.
Unlike other members of the expedition, such as the Germans Martius, von Spix and others, Raddi's financial means were very limited. Furthermore, he was alone and did not have any assistants to help him Brasiliensis, volume 3, part 6, 1904 Brasiliensis, volume 3, part 6, -1906 in the field. Life in Rio de Janeiro was too expensive to allow him to employ impromptu local assistants. Raddi tried in vain to get more funding from Tuscany for a prolonged stay in Brazil and was forced to return to Italy, leaving Rio de Janeiro on June 1 1818, together with Professor Mikan and Thomas Ender (Baldini & Pignotti, 2018: 7-8) .
It is not clear how many plants Raddi collected in Brazil. In a letter to the Grand Duke of Tuscany, Raddi wrote that in Brazil he collected 3000-4000 plants, the seeds of 340 species, 3300 insects and several fishes, reptiles and birds (Baldini & Guglielmone, 2012) . He described several new species based on this material, among them a new orchid, Cyrtopodium glutiniferum Raddi, published in Modena in 1823 (Fig. 35) . The original botanical collection was transferred to Pisa from Florence after Raddi's death.
In 1824 Grand Duke Leopold II of Tuscany organized a scientific expedition to Egypt, led by the famous Ippolito Rosselini, professor of oriental languages of the University of Pisa. Raddi was selected to accompany the expedition as naturalist, and once in Egypt, he collected plants along the Nile, getting as far as the first cataract. On his way back, he fell ill with dysentery and died on September 8th 1828 on the island of Rhodes, en route to Florence.
Grand Duke Leopold II bought Raddi's private herbarium and donated it to the University of Pisa 
The Brazilian landscapes of Thomas Ender
The contribution of Thomas Ender (1793-1875) (Fig. 36) is of great importance to the understanding of the social and cultural circumstances encountered by the expedition upon its arrival in Rio de Janeiro. Ender painted a portrait not only of the city and its surrounding landscape, but of Brazilian society in the era of slavery, which he approached from a very critical point of view, interesting himself especially in the diverse nationalities of the Brazilian slaves (Fig. 37) .
Ender was born on the outskirts of Vienna into a humble household. Together with his twin brother, Johann, he entered the Vienna Academy of Arts in 1806, to study historical painting. He soon changed to landscape painting, which he learned under Professor Laurenz Janscha and, after Janscha's death, Professor Joseph Mössner. In 1816 he was distinguished with the Grand Prize of the Academy. He travelled through Austria and Italy, learning and improving his techniques, and in 1817 he was chosen by Austrian Prime Minister Prince Clemens Metternich as a member of the Austrian Expedition to Brazil.
Ender sailed to Brazil from the port of Trieste with the first group of scientists on the frigates Austria and Augusta, in the company of von Martius, von Spix and Professor Mikan in April 1817, arriving in Rio de Janeiro on July 14th.
He soon set out to explore the region around the Brazilian capital, and Langsdorff's fazenda Maniocca was for him, as for so many others, an obligatory visit. One of his longest excursions took him to Sȃo Paolo with von Martius and von Spix. From this journey we have from him a beautiful painting of the Vale das laranjeiras (the valley of the orange growers) (Fig. 38) . He extensively documented Rio de Janeiro and the Vale do Paraíba, where coffee growing was starting. After his return to Rio, he dedicated himself to capturing beautiful scenes of the capital, its squares and churches, its people and daily life (Fig. 39, A-B) and the park and waterfall of Tijuca (Fig. 40) .
Thomas Ender was a more accomplished painter of landscapes than any other traveller of this period. In his works one can appreciate his detailed observation of vegetation, his careful treatment of scenes and perspectives and his magnificent treatment of urban space from different points of view. According to Texeita Leite (1988) "Thomas Ender practised the techniques of oil painting and watercolor, being an outstanding master of the latter. As a landscape painter, he worked not only in his native country and Brazil, but also in Turkey, Greece and other regions. Of obvious interest for us is that part of his work produced in Brazil, in Rio de Janeiro, Sȃo Paolo and the surroundings of both cities. His designs and watercolors are of extreme sensibility, traced, drawn and blotted with outmost elegance and hability. They retain all the emotion felt by the artist at his first impression. Thus, Ender reveals himself as one of the major painters that visited Brazil in the first decades of the 19th century, and of the most noteworthy Austrian artists of his time".
On June 1st 1818 the Austria returned to Europe with Professor Mikan accompanying the natural history collections of the Austrian expedition. Ender, who was suffering from tropical diseases, decided to return to Vienna, too. He spent the next months on board sorting, indexing and listing his drawings. Upon his return, Ender delivered a total of 782 works to the Imperial government. These watercolors and sketches, which constitute the majority of his work in Brazil, remain one of the most beautiful and evocative sources of information on Brazilian colonial life and society. Along with Jean-Baptiste Debret and Johann Moritz Rugendas, Ender stands out as one of the greatest documentarians of Brazil's past. After his return to Vienna, Ender travelled with Metternich to Rome, where he stayed on an Imperial grant until 1823. The year 1824 saw his appointment to the Vienna Academy. From 1837 to 1851 Thomas Ender was Professor at the Vienna Academy of Arts and created a series of sets of landscapes, which where often engraved in steel by English artists.
Thomas Ender combined his artistic talent with a great interest in geographic and topographic details, a feature that is particularly noteworthy in his Brazilian landscapes. He was thus a perfect illustrator in an era in which many painters endeavoured to document the world and nature fully and realistically, much in line with the philosophy of Alexander von Humboldt.
Heinrich Carl Beyrich
The son of the gardener Heinrich Beyrich, Heinrich Carl Beyrich (1796-1834) was born in the German city of Wernigerode, where he finished his secondary studies before going on to study Botany at the University of Göttingen and serve an apprenticeship at the Botanical Garden of the University. After finishing his studies he continued working as a gardener and landscaper at the Royal Garden in Tübingen and the Imperial Garden of Schönbrunn in Vienna. The year of 1819 saw him in Paris in the company of Alexander von Humboldt. He then went on to England on Humboldt's recommendation. At von Langsdorff's invitation, he was commissioned by the Prussian Government for a botanical journey to Brazil to collect plants for the Botanical Garden of Berlin.
Beyrich landed in the first days of June 1822 in Rio de Janeiro, where he stayed for several weeks. He then travelled to the Serra da Estrela, Langsdorf's Fazenda Mandiocca, Serra dos Orgaos, Serra da Tingua, Tocaia, Pilar, Morambaia and Lagoa da Saquarema, all in the Province of Rio de Janeiro. In July 1823 he returned to Germany, having collected over 400 species of living plants for Berlin's Botanical Garden and hundreds of herbarium specimens, many of which were new to science. In the final years of his life he was described as of middle stature, usually walking somewhat bent forward, with a dreamy inquisitive attitude, thin in feature, eyes easily lighted up, and made to glow with pleasure, a hooked nose, betraying his great courage and perseverance (Anonymous, 1846-47:101) .
Among his Brazilian collections we find a number of specimens of Orchidaceae, such as Habenaria secunda Lindl., Stelis miersii Lindl., Stelis papaquerensis Rchb.f., Ascolepis brasiliensis (Kunth) Benth. ex C.B.Clarke, Habenaria helodes Rchb.f., Habenaria achnantha Rchb. f., and Habenaria modestissima Rchb.f.; Cymbidium stapelioides [= Promenaea stapelioides (Link & Otto) Lindl.] (Fig. 41) , a new species brought by Beyrich from Rio de Janeiro, was published by Heinrich Friedrich Link and Friedrich Otto in their beautiful work about selected plants at the Berlin Botanical Garden, Icones plantarum selectarum Horti Regii Botanici Berolinensis cum descriptionibus et colendi ratione (1820) (1821) (1822) (1823) (1824) (1825) (1826) (1827) (1828) . Pleurothallis beyrichii Rchb.f. and Galeandra beyrichii Rchb.f., also new species collected by Beyrich, were dedicated to him.
In 1833, after having been defeated by a rival candidate for the position of curator of the Imperial Garden at Berlin, he embarked for the United States, again on a botanic journey commissioned by the Prussian government. While accompanying a military expedition to Fort Gibson, Oklahoma, he died there from cholera in 1834.
The Langsdorff Expedition to the interior of Brazil
Of all scientific expeditions to the New World, seldom had one been as carefully prepared as that undertaken by Baron von Langsdorff in the early 1820s. After having purchased his Fazenda Mandiocca near Rio de Janeiro in 1816, where he grew coffee and root crops using slave labor, the next step in Langdorff's plans was to replace slaves with European colonists. To this end, he travelled to Europe in 1820, promoting the idea of European immigration vigorously. He published two pamphlets advocating settlement in Brazil, one in Paris in 1820 and the second at Heidelberg in 1821. These were the first works on the subject to appear in Europe (Barman, 1971: 74 (Banco do Brasil, 2010: 8) . With the liberty to choose his route, almost unlimited time, and ample financial means, Langsdorff took his time in Europe assembling a group of specialists in various fields of science and buying the necessary equipment.
Ludwig Riedel (1791-1861) (Fig. 42) was to be the expedition's botanist. Riedel arrived in Brazil in advance of his future companions. Between 1821 and 1829, as we will see shortly, he amassed an important herbarium of over 100,000 samples of 8,000 different species of plants. Néster Gavrílovitch Rubtsov (1799 -1874 , a graduate of the School of Navigation of the Baltic Fleet, served as the expedition's navigator and became Langsdorff's right-hand man during the years of the expedition. He also arrived in Rio before Langsdorff, as the second member of the team, in February 1822. Twenty-eight excellent maps are preserved in Saint Petersburg, proof of Rubtsov's excellent cartographical work during the journey.
At the end of 1821 Langsdorff sailed from Bremen in a chartered ship carrying a group of eighty-five Germans he had contracted to settle on his fazenda. They arrived in Rio de Janeiro on March 6th 1822. In Langsdorff's company sailed Edouard Ménétries (1802-1861), who was the official zoologist. A disciple of the famous French naturalists G. Cuvier and P. Latreille, he was responsible for the zoological records until the summer of 1825, when he returned to Saint Petersburg with letters of recommendation written by Langsdorff. He became a collaborator of the Saint Petersburg Academy of Sciences and one of its corresponding members. Johann Moritz Rugendas (1802 Rugendas ( -1858 , from a family of famous Bavarian painters, was to be the artist of the expedition between 1822 and 1824. He arrived with Langsdorff and Ménétries. 
Ludwig Riedel
Born in Prussia in late 1790, Ludwig Riedel, who possessed a talent for languages, had acquired considerable experience working as a horticulturist and botanist in several European countries. He was sent to Brazil as Langsdorff's deputy ahead of the main part of the expedition and occupied his time there collecting materials for remittance to Russia (Barman, 1971: 75-76) . Prior to this Riedel had served in the Prussian army (1813-1815) and collected plants in the south of France (1816 France ( -1817 .
Riedel landed in Ilhéus, Bahia, in February 1821, and started botanizing and touring. He established relations with groups of foreign settlers, which helped him to get to know the country. Riedel stayed in southern Bahia until early November 1822, and then sailed to Rio de Janeiro, where he arrived on November 15th. He immediately went to the Russian Consulate, where he was received by the vice-consul since Langsdorff was at his country house in Mandiocca. Riedel came into contact with Georg Wilhelm Freyreiss and with the German botanist Heinrich Carl Beyrich.
While Riedel was still in Bahia, Langsdorff set off on his first excursion, which explored as far as the town of Novo Friburgo. While little or none of this exploration was original in a geographic sense, the area investigated was scientifically mostly unknown. Returning to Rio de Janeiro in December 1822, the expedition found that, during its absence, Prince Regent Pedro had declared Brazil independent of Portugal and had himself crowned Emperor of the new Empire of Brazil, taking the name of Pedro I. Although Langsdorff quickly assured the new regime of the good will with which he [the Tsar] will receive this most important event, Alexander I did not recognize the Empire of Brazil for another five years (Barman, 1971: 76) .
After visiting the main sights of the capital of the very recently declared Empire of Brazil, Riedel departed for Fazenda Mandiocca, where he finally met not only Langsdorff, but also Rugendas, Rubtsov and Ménétries, who were preparing to depart for the tropical jungle (Rodrigues de Moraes, 2012b: 187) .
Although Langsdorff kept his position as Russian Consul General, the political and diplomatic uncertainties of the period probably made any prolonged absence from the capital unwise and may explain the quiescence of the expedition during 1823. 
Johann Moritz Rugendas
Considered by far the most varied and important of the European artists to visit Latin America (Miles, 1996) , Johann Moritz Rugendas (1802 Rugendas ( -1858 (Fig. 43) had just graduated from the Munich Academy of Arts and had little professional experience when he landed in Rio de Janeiro on the Doris von Bremen in 1821. The turning point in his career was his appointment by Langsdorff as the draftsman of the expedition. During this mission, and later on his own, Rugendas dedicated himself to documenting Brazilian nature and culture (Fig. 44, A-B (Barman, 1971: 77) . After further delays, the expedition, now including Riedel, started in early May. Langsdorff's intention was to travel north across the Paraiba River into the mineral rich province of Minas Gerais, and then to turn west towards the provinces of Goais and Matto Grosso. However, after having explored the south and center of the province, it was decided to return to Rio. It seems that the direct route from Minas Gerais to Goais was unfrequented and undeveloped, difficult for a party so loaded with baggage. In addition, Moritz Rugendas and Edouard Ménétries refused to continue, due to personal difficulties with Langsdorff. Rugendas left Brazil on May 21st 1825, for Paris. Ménétries returned to Russia, where the Academy of Sciences, honoring a promise made to Langsdorff in 1821, took him into its service in 1826 as curator of the entomological section of the Academy's museum (Barman, 1971: 78) . Thus, needing to find replacements, the expedition rested in Rio de Janeiro during the first half of 1825.
Aimé-Adrien Taunay
To fill the vacant positions, Langsdorff had now to draw upon such talent as was available in Rio de Janeiro. Christian Friedrich Hasse, a young Prussian about whom little is known, was chosen as the new zoologist. Rugendas was replaced by young Aimé-Adrien Taunay (1803-1828), son of the painter Nicolás-Antoine Taunay, who had arrived in Rio with the famous French Artistic Mission in 1816. Sadly, Taunay drowned on January 1st 1828, through his own imprudence, while trying to cross the Guaporé River on his horse.
Antoine Hercules Florence
After Taunay had been appointed as successor to Rugendas, Langsdorff thought of inviting a second artist to be paid from his own resources. Langsdorff was approached by another French artist, Antoine Hercules Florence (1802-1879) (Fig. 45) , who replied to a newspaper advertisement. He was hired since he displayed a definite artistic talent. Florence would stay in Brazil for the rest of his life. He was the inventor of photography, six to eight years before Daguerre, Talbot and Niepce.
Langsdorff changed his original plans and instead of travelling directly overland from Rio de Janeiro to Goais, decided to adopt the suggestion of trustworthy persons that I would do better, in desiring to travel to Goyaz, to go by sea to the port of Santos where I will more easily find the means of transportation for my baggage (Barman, 1971: 79) . Riedel and Hasse travelled to Sȃo Paolo overland, while Langsdorff embarked in Rio for the port of Santos on August 29th 1825, and thence to Sȃo Paolo.
Here began the main part of Langsdorff's Brazilian expedition. First came a period of research and preparation in the province of Sȃo Paolo. Then, in June 1826, began the journey from Porto Feliz, by the Tietê River, to the city of Cuiabá, the capital of the province of Matto Grosso, where the party arrived in January 1827. The expedition stayed in Cuiabá for a total of ten months until November 1827, exploring and researching the environs of the city (Fig. 46) .
The travellers then split into two groups: the first one, with Langsdorff, Rubtsov and Florence, set off northwards in December 1827 and managed to reach Santarém on the Amazon River (Fig. 47) (Barman, 1971: 89) . The second group, with Riedel and Taunay, took a north-westerly course along the Guaporé River, where Taunay drowned in January 1828. It then continued along the Mamoré and Madeira Rivers to Manaus. There Riedel received orders from the main party to continue to the port of Belem on the Atlantic, where the two groups finally rejoined in December 1828. At last he arrived, wrote Florence after seeing Riedel again, being in his turn thin and wasted by the illnesses he suffered at the river Madeira where he underwent as much as we (Barman, 1971:89) .
From Belem the expedition took ship to Rio de Janeiro, where they arrived in March 1829, almost four years and 6,000 kilometers after its departure.
The orchids of the expedition
The hardships of the expedition made it difficult for its members to collect many botanical and zoological specimens, or to make detailed descriptions of them. Most of the scientific results of Langsdorff's efforts were of geographic or ethnographic nature, being particularly interesting as they related to the many indigenous people of Brazil that they met. Today, a large part of the material has been recovered and is in the Ethnographic Museum, the Zoological Museum and in the Repositories of the Academy of Sciences of St. Petersburg. Therefore, it must be said that Langsdorff's contribution to Brazilian orchidology lies much more in his efforts to attract foreign travellers and botanists to Brazil than in his ill-fated expedition itself. However, we must mention here the few orchid specimens that were collected during the journey.
As collected by Langsdorff himself we find: Campylocentrum longicollis (Cogn.) Hoehne, C. latifolium Cogn., Gomesa barbaceniae (Lindl.) M.W.Chase & N.H.Williams, Phymatidium lancifolium Lindl. (Fig. 48) , and Habenaria santensis Kraenzl.
A much larger number of orchid specimens, collected by Riedel, can be found in the Natural History Museum in Paris. However, they correspond to collections that were made in the years after the expedition. Nevertheless, it was Langsdorff who first 
Epilogue
Without Langsdorff's guidance, the expedition slowly withered away. Rubtsov was the first to depart for Russia, taking part of the expedition's records, which were then kept at the Ministry of Marine. He later produced several maps of the expedition's route.
Hercules Florence stayed in Brazil for the rest of his life. Florence left the 84-page manuscript of his diary of the expedition with Félix Taunay (1795-1881), the brother of his unfortunate companion Adrien. The manuscript was translated into Portuguese and published by Félix's son, the historian Alfredo D'Escragnolle Taunay, more than forty years later, in 1875. It was the first publication about Langsdorff's unfortunate expedition.
Riedel took a break in St. Petersburg from 1830-1831, where he was handsomely rewarded for his work. The Botanical Garden of St. Petersburg paid 25,000 roubles for his botanical collection and another 12,000 for his herbarium, and also contracted with him, on February 14th 1831, for his return to Brazil, to make further collections of living plants. Riedel returned to Rio de Janeiro in August 1831, with orders to continue in Brazil the researches on natural history that M. de Langsdorff began (Barman, 1971: 91) . In 1836 he accepted a permanent position at the National Museum in Rio, founding its department of botany and botanic garden. He continued to collect plants, during 1838-1839, accompanying the French botanist J.B.A. Guillemin, who had come to study tea cultivation. In addition, Ludwig Riedel played an important role in the collection of material for the Flora Brasiliensis, Carl Friedrich von Martius' magisterial work on Brazilian botany, which ran to fifty volumes before it was completed in the twentieth century.
The genera Riedelia C.F. Meisner in the Ericaceae and Riedeliella Harms in the Fabaceae are both named in his honour.
Langsdorff arrived in Rio in a state of complete irrationality. Ludwig Riedel and Peter Kielchen, the Russian Vice-consul, took control of the expedition and began to settle existing commitments, while awaiting orders from the Russian government. Langsdorff finally left Rio de Janeiro on April 17th 1830, in the care of a German friend, bound for the German town of Freiburg in Breisgau, where he spent the rest of his life. Behind him were seventeen years of life in Brazil. The 
